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3.3.3-22 RUN5 1 VS 6  
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All Conc All Conc All Conc All Conc All Conc All Conc 
RUN1 0.2  0.2  - - - - - - - - - - 
~RUN2 0.6  0.6  0.6  0.6  - - - - - - - - 
~RUN2' 3.4  3.4  3.4  3.4  3.0  3.0  - - - - - - 
~RUN3 8.5  8.5  8.5  8.5  8.2  8.2  5.5  5.5  - - - - 
~RUN4 32.4  32.4  32.4  32.4  32.2  32.2  29.0  29.0  30.6  30.5  - - 
~RUN5  129.6  118.1  129.1  117.5  131.1  120.3  124.7  113.8  116.2  106.4  80.1  70.6  
Ratio 
(Conc/All) 
0.91 0.91 0.92 0.93 0.92 0.88 
RUN5  97.2  85.6  96.7  85.1  98.9  88.1  95.6  84.8  85.7  75.9  80.1  70.6  
Ratio 
(RUN5 ) 
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70 100 kJ/m3 
3.3.4-13 3 FEM
A 30 kJ/m3 B 100 
kJ/m3  3.3.4-9
A, B  
5  














3.3.4-9 3 FEM  
 fc (N/mm2)  
 
(kJ/m3) 





 3.3.4-10  
   
 (O/S) (E/B) 
Vs2200m/s  
A 3.79 5.19 
B 7.77 10.20 





A 4.05 7.98 
B 9.07 17.2 




9.3/1000 rad (E/B) 5.21/1000 rad 3.3.4-9


















3.3.4-11 O/S  




A 1991 0.112 1381 
B 3859 0.212 2271 





A 2052 0.196 1240 
B 4508 0.188 2783 








3.3.4-12 E/B  
  






A 2609 0.143 1720 
B 4967 0.171 3127 





A 3858 0.104 2712 
B 6250 0.110 4350 

































































 B1-2, B1-4 
   B2-2, B2-4 
 
îò  
 -1 -4 1/2
 
 3.2.3 B1 10 cm 7.5 cm 1
B2 16
1 9.8 cm 6.25 cm
3.2.3 8
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óïë óïð óë ð ë ïð ïë
R (1/1000 rad)  
(a)            (b)  
-6 B1-4  






(a)           (b)  
-7 B2-2  
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( =1/4) Kx K y 2
 











(a) Vs=500m/s  
 
  
(b) Vs=1000m/s  
 
  
(c) Vs=2000m/s  
 






(a) Vs=500m/s  
 
  
(b) Vs=1000m/s  
 
  






























Vs=500m/s Vs=1000m/s Vs=2000m/s L
10m 20m 40m 80m 120m 5
(OS) (IC) (EB)
1/2








(a)          (b)  
 























    
(a)  
    
(b)  
    
(c)  
 4.2.5-3 Vs=500m/s  
4-14 
 
    
(a)  
 
    
(b)  
 





    
(a)  
 
    
(b)  
 










 Vs=500m/s Vs=1000m/s Vs=2000m/s 
         
 
L=10m 1.00 1.05 0.92 0.98 1.02 1.06 0.96 1.06 0.94 1.03 0.95 1.06 0.97 1.04 0.97 1.02 0.97 1.04 
L=20m 1.01 1.06 0.95 1.03 1.02 1.06 0.99 1.06 0.98 1.01 0.99 1.05 0.98 1.06 0.98 1.04 0.98 1.07 
L=40m 0.99 1.02 1.02 1.07 0.99 1.02 0.99 1.04 0.97 1.03 0.99 1.03 1.00 1.09 1.00 1.06 1.00 1.09 
L=80m 0.96 1.02 0.99 1.04 0.96 1.01 1.00 1.04 0.99 1.03 1.00 1.04 1.01 1.05 1.00 1.03 1.00 1.04 




L=10m 0.88 1.53 0.74 1.36 0.87 1.62 1.00 1.30 1.00 1.09 1.14 1.27 0.97 1.06 0.86 0.99 0.98 1.07 
L=20m 1.02 1.40 0.96 1.50 1.07 1.50 1.03 1.17 1.00 1.14 1.03 1.16 1.00 1.09 0.91 1.03 0.99 1.10 
L=40m 0.94 1.10 1.25 1.35 0.97 1.15 0.97 1.12 0.97 1.11 1.00 1.11 1.01 1.09 0.97 1.04 1.01 1.09 
L=80m 0.99 1.05 1.00 1.05 0.98 1.03 0.94 1.02 0.95 1.01 0.94 0.99 1.00 1.01 0.99 1.00 1.00 1.01 




L=10m 0.98 1.03 0.72 0.88 1.00 1.03 0.89 1.11 0.83 1.09 0.87 1.15 0.87 1.01 0.76 0.86 0.86 1.00 
L=20m 1.00 1.10 0.81 1.02 1.00 1.10 0.97 1.13 0.93 1.05 0.99 1.10 0.93 1.06 0.78 0.96 0.93 1.07 
L=40m 0.98 1.04 1.01 1.11 0.98 1.04 0.98 1.08 1.00 1.05 0.98 1.06 0.99 1.11 0.92 1.03 0.99 1.11 
L=80m 0.97 1.01 1.00 1.07 0.96 1.01 0.99 1.03 1.01 1.04 1.00 1.04 1.01 1.04 1.00 1.02 1.01 1.04 
L=120m 0.99 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99 1.02 0.99 1.00 1.00 1.00 0.99 1.00 1.00 1.00 
*1) L=120m  

















(a) O/S  
 
(b) I/C  
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 L=10m 1342 0.89 






























        
 


















2 SV Y SH
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(a) O/S          (b) I/C 
 4.3.4-1 10,5,1,0  
    
(a) O/S          (b) I/C 
 4.3.4-2 10,5,1,0  
    







 4.3.4-1  
 
 Vs=1000m/s 
   
(Nd) 
10 1.00 1.00 1.00 1.00 1.00 1.00 
5 1.00 1.00 0.99 1.00 1.00 1.00 
3 0.99 1.01 0.98 1.01 0.99 1.01 
1 0.99 1.02 0.99 1.01 1.00 1.02 
0 0.96 1.02 0.97 1.01 0.99 1.03 
*1) Nd=10  




 4.3.4-2 ( ) 
 
Nd  10  5  3  1  0  
( ) 1342 953 801 650 531 






















 4.3.5-1  
4-27 
 
    
(a) O/S          (b) I/C 
 4.3.5-2 20,10,5  
    
(a) O/S          (b) I/C 






0 50 100 150 200 250
Shear Force (MN)
[OS]
    
(a) O/S          (b) I/C 







 4.3.5-1 O/S ( ) 
 
 Vs=1000m/s Nd=0 
   
 
(Nb) 
20 1.00 1.00 1.00 1.00 1.00 1.00 
10 0.97 1.02 0.98 1.01 0.99 1.03 
5 0.97 1.08 0.98 1.09 0.96 1.10 
3 0.93 1.26 0.99 1.29 0.92 1.29 
1 1.28 1.56 1.33 1.55 1.36 1.61 
*1) Nb=20  










10 5 3 
 531 524 519 517 






















 4.3.6-1  
 
  
( )  
 L=10m 1342 0.89 
 L=10m 529 0.35 
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(a) L=10m          (b) L=80m  
 4.4.2-1 3 FEM  
 
 4.4.2-2  






 4.4.2-3  
4-33 
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64%, 44% 3 FEM ,
4-34 
 
          
(a)       (b)  
 4.4.3-1  
    
(a)       (b)  
 4.4.3-5  
  
(a)  (b)  






 4.4.3-1  
 
  
( )  
 L=10m 2.14 0.93 
 L=10m 1.47 0.64 




 4.4.3-2  
 
  
( )  
 L=10m 54.5 0.47 
 L=10m 51.1 0.44 































    





    




    
(a)        (b)  
4.4.4-3 FEM  
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(a) L=10m          (b) L=80m  
 







4.4.5-1 40  
  
( )  
 L=10m 28.7 0.44 
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